Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.004 Å; R factor = 0.036; wR factor = 0.091; data-to-parameter ratio = 12.3.
In the title compound, C 12 H 12 Cl 2 N 2 2+ ÁSO 4
2À
, the two rings are not coplanar [dihedral angle = 48.7 (2) ]. In the crystal, multiple N-HÁ Á ÁO hydrogen-bond interactions are found between the ammonium and sulfate groups. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes:
Related literature
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. There have been two single-crystal structural investigations on 4,4'-diamino-3,3'-dichlorobiphenyl, namely 4,4'-diamino-3,3'-dichlorobiphenyl (Chawdhury et al., 1968) and 4,4'-Diammonio-3,3'-dichlorobiphenyl dichloride (Dobrzycki & Wozniak, 2007) . We have previously reported the single-crystal structures of 2-aminobenzimidazolium hydrogen sulfate (You et al., 2009 ) and (1R,3S)-1,2,2-trimethylcyclopentane-1,3-diammonium sulfate (Chu et al., 2007) . In this work, we describe the single-crystal structure of a sulfate salt of 4,4'-diamino-3,3'-dichlorobiphenyl.
The atom-numbering scheme of the title salt is shown in Fig. 1 . The two phenyl rings are not coplanar with a dihedral angle of 48.7 (2)°. In the crystal packing, multiple N-H···O hydrogen-bond interactions are found between the ammonio and sulfate groups.
Experimental
The treatment of 4,4'-diamino-3,3'-dichlorobiphenyl dissolved in methanol with an excess of sulfuric acid yields the title 
Refinement
The non-hydrogen atoms were refined anisotropically, whereas the H atoms bonded with carbon, nitrogen and oxygen atoms were placed in geometrically idealized positions (C-H = 0.93 Å and N-H = 0.89 Å) and refined as riding atoms, with U iso (H) = 1.2U eq (C) and 1.5U eq (N). Figures   Fig. 1 . An ORTEP drawing of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. 
Special details
Experimental. The structure was solved by direct methods (Bruker, 2000) and successive difference Fourier syntheses. 
